In many developed countries, the most significant housing subsidy programs are funded by tax expenditures rather than direct appropriations. Beyond the subsidy to homeownership under the personal income tax, the U.S. tax code provides additional subsidies to specific groups of homeowners. For example, the Mortgage Revenue Bond program (MRB) permits lower levels of government to issue tax-exempt debt, using the proceeds to supply mortgages at below-market interest rates to deserving households. States are also permitted to issue and distribute Mortgage Credit Certificates (MCCs) which entitle recipient homeowners to claim a tax credit for some portion of the mortgage interest paid rather than the tax deduction claimed by other homeowners. This paper documents the wide variations in reliance upon MCCs and MRBs across U.S. states and the emergence of Mortgage Credit Certificates as the largest housing program administered by California, the largest U.S. state. The paper also provides an economic analysis of the MCC program using micro data on more than 12 thousand program recipients in California. We estimate the extent and distribution of MCC subsidies across income and demographic groups, measuring the dollar amount of federal subsidies and their effects upon the user cost of residential capital and the demand price of housing. We estimate Poisson models of the geographic incidence of MCC subsidies across neighborhoods of varying socio-demographic composition and deprivation. Finally, we note differences in the administrative and programmatic costs of MCCs and MRBs, suggesting that there are clear reasons to favor Mortgage Credit Certificates as a means of subsidizing deserving households.
Introduction
The most significant housing subsidy programs in the U.S. are funded by tax expenditures through the Internal Revenue Code. The special status of owner-occupied housing under the personal income tax is well-known: interest payments for home mortgages are deductible as personal expenses for the first and second homes of taxpayers, up to a limit of one million dollars; ad valorem property taxes on owneroccupied houses are also deductible as personal expenses; the implicit rental income from occupying the house (the "dividend") is excluded from gross income; and capital gains are essentially untaxed. Many other developed countries also provide preferential treatment of homeownership through their systems of national taxation (see Englund, 2003, for an international comparison) .
Beyond these subsidies to home ownership, which apply to all owner-occupants, the U.S. tax code provides additional subsidies to specific groups of homeowners. These programs are managed by the states, but the source of the subsidy is federal tax expenditures. The tax code permits lower levels of government to issue tax-exempt debt and to use the proceeds for the benefit of specific mortgage holders through the Mortgage Revenue Bond (MRB) program. Recipients benefit by obtaining mortgages which have been issued at the lower tax-exempt interest rate, rather than the market rate.
Finally, U.S. states are permitted to issue and distribute Mortgage Credit Certificates (MCCs), which entitle recipient homeowners to claim a tax credit for some portion of the mortgage interest paid, rather than the tax deduction which can be claimed by other homeowners. Subsidies distributed by states and cities under the MRB and MCC programs are subject to an aggregate cap prescribed in the tax code.
There is a rather extensive literature documenting the economics of income tax subsidies to homeowners (e.g., Berkovec and Fullerton, 1992) , and there is a smaller literature on the operation of the MRB subsidy program (e.g., Ling and Smith, 1988) . There is little economic analysis of the MCC program. (Indeed we were only able to find one paper describing the program. See Stegman and Stebbens, 1992 . There is a fleeting reference to the program in Green, 2001) . The MCC program is smaller, but it is by no means unimportant. For example, in the most populous state, California, Mortgage Credit Certificates represent the largest of all state-administered housing programs. This paper compares the economic characteristics of these two mortgage subsidy programs, presenting the salient features and the relative advantages of MCCs and MRBs in delivering targeted benefits to deserving recipients. In Section 2, we introduce the history of the programs. In Section 3 we deconstruct the mechanics of the subsidy programs. In this section we simulate the gross and net subsidies to participating households as a function of their incomes, housing choices, and macroeconomic conditions. From the viewpoint of the recipients, we compare the subsidies in terms of additional income and in terms of their affect upon the user cost of housing capital paid by recipients.
In Section 3 we analyze the operation of the Mortgage Credit Certificate program using microeconomic data on program beneficiaries in California. We analyze data on recipients of subsidies under California's MCC program during the 3-year period, 1996 through 1998. The micro data include information on the characteristics of recipient households, their dwellings, and their residential locations. We analyze the geographical distribution of homeowner subsidies and the magnitude and distribution of benefits by location and demographic group. We also analyze the transactions costs of the MCC program in California in comparison to the MCC program.
Our analysis demonstrates that, at least in one U.S. state, the operation of the MCC program does provide highly targeted benefits to households differentiated by income, household size, housing type, and neighborhood. Beneficiaries of the program have household incomes which are, on average, 21% lower than those of the population at large. The households of beneficiaries are slightly larger, and they are more likely to be members of minority groups. Among recipient households, the amount of the subsidy increases very slightly with income and family size. These subsidies are somewhat more concentrated in deprived neighborhoods and subsidies are more likely to be concentrated in census tracts with larger minority populations. The subsidies are not concentrated in the lowest income or highest poverty neighborhoods, but rather in areas with low housing prices and with high homeownership rates.
In Section 3 we also present evidence on the large differences in transactions costs of MCC and MRB programs based upon interviews and surveys in California and the relevant Federal regulations. This facilitates a comparison of the productive efficiency of the programs, suggesting the differences in the number of households who can be subsidized in each program at equal cost to the federal treasury.
Our analysis suggests that there would be substantial benefits to expanding the MCC program at the expense of the MRB program. Credit certificates offer considerable advantages in terms of efficiency, flexibility responsiveness to local needs, and this subsidy can be highly targeted. We suggest that with one minor change, the credit certificate program would unambiguously dominate the bond program.
MRBs, MCCs and Private Activity Bonds
State Mortgage Revenue Bond Programs, authorized by the Revenue and Expenditure Control Act of 1968, permit state and local governments to issue tax-exempt bonds and to use the proceeds to provide below-market interest rate mortgages to "deserving" (i.e. low-and moderate-income) homebuyers. Mortgage payments retire the bond issues, which are guaranteed by state governments.
By the early 1980s, widespread dissatisfaction had developed with MRB programs. In 1983 the U.S. General Accounting Office (GAO) reported that only 26% of MRB costs to taxpayers subsidized deserving homebuyers, while the remaining 74% benefited governments, bond purchasers and market intermediaries (GAO, 1983b, 7) . Bond proceeds were poorly targeted; 78% of 1982 recipients had incomes above the local median (GAO, 1983b, 8) : most buyers assisted under MRB programs could have purchased the same homes at the same time without assistance (GAO, 1983b, 10) . Further, MRB programs were inherently inflexible. Subsidies could not be adjusted if recipients' incomes changed after purchasing a home; the reduced mortgage interest rates were fixed for the term of the loan, despite fluctuating market interest rates. Housing finance agencies (HFAs) could not select among loan applicants based on need (GAO, 1983b, 13) . 1 Policymakers became concerned about the effects of MRBs on interest rates and the costs of other government programs. An Urban Institute study estimated that the interest rates of all tax-exempt bonds increased by 4-7 basis points with every billion dollars of new tax-exempt housing bond issues (GAO, 1983a, 9-10) .
Congress responded to these concerns in the Deficit Reduction Act of 1984, creating the Mortgage Credit Certificate (MCC) alternative and allowing HFAs to substitute MCCs for MRB authority. Congress intended MCC programs to be more efficient, less costly and less prone to interest rate risk than their MRB counterparts. Since MCCs do not require underwriters, forward commitment fees or loss reserves, they have lower transactions costs. A greater percentage of the subsidy's benefits thus go to the intended recipients.
The Tax Reform Act of 1986 (TRA86) affected the MRB and MCC programs by introducing a state ceiling on the annual volume of activity and by introducing further targeting restrictions. TRA86 combined existing bond volume caps into a single Private Activity Bond (PAB) allocation. The PAB allocation to any state limits the amount of tax-exempt bonds that can be issued for "private purposes," e.g., those issued to benefit specific private entities, such as individual homeowners. Until 2002, the cap was set at the larger of $225 million per state or $75 for each resident of the state. Beginning in the fiscal year 2003, this ceiling has been adjusted annually for inflation.
The Private Activity Bond cap awarded to each state may be used to subsidize housing and a variety of eligible programs.
2 Housing bonds include those issued for the construction of multifamily housing as well as the MRB and MCC programs for homeowners described above. The allocation of the PAB bond cap among these programs is determined freely by each state, and the priorities among states may vary substantially. This considerable variation over time is less pronounced than is the geographical variation in the utilization of these forms of bond authority. 1 The inadequate targeting of subsidies meant that many recipients would have soon become homebuyers even without MRB assistance; the lower-rate mortgages simply sped up their buying process or else allowed them to purchase greater amounts of housing services. GAO's 1998 study of MRB recipients reported that 23 out of 25 HFAs interviewed admitted that they did not try to direct MRB loan subsidies to households who could not otherwise buy homes, (GAO, 1998, 4) .
2 Programs eligible to use private activity bonds include Tax Exempt Facilities (to benefit public enterprises such as airports, sewage disposal facilities, etc.), Industrial Development Agencies (to develop industrial or commercial properties for the benefit of private owners), Student Loans (to finance higher education), and Housing Bonds. These programs are specified in Sections 141 through 147 of the IRC.
3 PAB authority is allocated to issuers of revenue bonds or credit certificates by state governments. Issuers of MCCs issue certificates whose aggregate authority-use value is one-fourth of the debt allocation received (see IRC 26d). The authority-use value of each certificate is its loan amount multiplied by its eligible tax credit rate. The rule of one-fourth is a rough approximation to aggregate tax loss from a newly awarded certificate (the annual subsidy declines as the loan is amortized, and the weighted-average maturity of mortgage loans is 6-8 years). 
Appendix

MRBs, MCCs and homeowner subsidies
As indicated above, MCCs and MRBs are substitutes in providing assistance to home purchasers. An MRB awarded to a "deserving" homebuyer permits the recipient to obtain a mortgage at a lower rate using the proceeds from the sale of tax-exempt bonds; an MCC awarded to a "deserving" homebuyer permits the recipient to claim some fraction of the interest paid on the first mortgage as a tax credit rather than a tax deduction.
In order to target MRB and MCC subsidies to lower-income households, the TRA86 imposed income limitations and strengthened purchase-price limitations. The act defined eligibility-the definition of a "deserving" homebuyer-identically for both programs. Currently, only those households who have not have been homeowners within the 3 years are eligible for the award of an MRB or MCC. Their incomes must generally not exceed 115% of the area median income (100% for one-or two-person households); the value of the house purchased may not exceed 90% of the average home price in the area. 4 These household eligibility standards may be relaxed for MRBs and MCCs used to purchase dwellings in "target" areas. 5 Mortgage Revenue Bond proceeds are directed to state or local HFAs, who use the funds to offer below-market interest rates on mortgages. The law caps MRBfinanced mortgage loan rates at 1.125 percentage points plus the net costs of borrowing to the HFA. 6 A homebuyer with an MRB-financed mortgage receives the subsidy for the duration of the mortgage.
Mortgage Credit Certificates may be granted to provide federal tax credits at rates varying from 10 to 50% of the mortgage interest paid per year. At rates exceeding 20%, the credit for any homeowner is capped at $2000 per year. The credit is non-refundable but may be carried forward by a recipient taxpayer for up to 3 years. Not all incomeeligible recipients will have income tax liabilities large enough to maximize use of their MCCs. Thus HFAs might not offer MCC programs where recipient income tax liabilities are low, and they might not offer MRB-financed mortgages if the spread between conventional and below-market MRB mortgage rates is sufficiently small.
As noted below, direct comparisons between MRB and MCC subsidies to recipients and costs to taxpayers are a bit complicated.
7 In addition, the benefit of MRB subsidies to homebuyers is confounded by the potential capitalization of these subsidies into selling prices. In some instances, MRB funds have been set aside for particular developers, who can then use the availability of reduced-rate financing as a marketing feature in selling the units, enabling them to raise prices (see Cooperstein, 1992, Durning and Quigley, 1985) .
The subsidy provided to a recipient of an MCC or MRB depends on the size of the mortgage obligation incurred, the mortgage details (the interest rate and term, which determine the schedule of interest payments for a conventional level-payment mortgage), and on the income of the recipient (which determines the relevant marginal tax rate). This subsidy has income and substitution effects. An MRB or an MCC reduces the net out-of-pocket costs for a given gross monthly expenditure on housing. This increases demand and also permits households to qualify for larger mortgages and thus to afford to spend more on housing.
8 These subsidies also reduce the net price of housing, the "user cost" of housing capital to the recipient (see Poterba, 1992 , or Quigley, 1998 . Absent taxes, depreciation and dynamics, the annual user cost of a unit of capital is the real interest rate, i. The value of the periodic flow of housing services, R, is related to the value of the home, V, by the equation
Housing rent, R, is the opportunity cost of using capital for one period, iV; alternatively, the capitalized value of rent, R/i, equals the value of the property, V. With mortgage interest deductible at the marginal tax rate, τ,
The term in parentheses, the "user cost," represents the after-tax cost of the homeowner's mortgage payment and the after-tax opportunity cost of the homeowner's equity. Suppose L is the initial loan-to-value ratio of a mortgage. If the homeowner's mortgage is not amortized, then the expression in parentheses can be disaggregated
where the first term in the parentheses is the after-tax cost of the mortgage payment of iL. With a mortgage revenue bond at the 7 There is, however some comparative evidence on the targeting of these programs in practice. For example, the GAO analyzed 1994 state HFA data to determine if MCCs and MRB funds reached the intended "deserving" populations. 74% of MCC recipients had incomes below 80% of their area median income, compared to 63% of MRBassisted buyers. More MCC recipients were minorities (30% vs. 22%) and purchased homes in urban areas (81% vs. 74%). Fewer MCC recipient households were singleparent (12% vs. 16%). The average mortgage amount for MCC recipients ($61,127) was 90% of that for MRB-assisted buyers ($67,711) (GAO, 1996) . 8 This arises because lenders typically use rules of thumb in determining the largest mortgage for which a household may be entitled. A standard underwriting rule specifies a maximum net housing-payment-to-income ratio for mortgage qualification. subsidized interest rate r, the after-tax cost of the mortgage payment is lower, and the user-cost relation is
In contrast, for an MCC, some fraction x of the annual mortgage payment at the market interest rate i is a tax credit, not a tax deduction. Thus the user cost of housing capital is reduced by the difference between the credit gained (xiLV) and the deduction lost (τxiLV).
If the mortgage is self-amortizing, the arithmetic is slightly more complicated; the user cost varies as the loan is amortized. The user cost of capital is also affected by the deductibility of property taxes, by depreciation, capital gains, and inflation. Tables 2 and 3 illustrate the effects of a Mortgage Credit Certificate on the annual housing payments and the user costs of capital for various homeowners. Table 2 reports the effects for a household with an annual income of $31,900; Table 3 reports the effects for a household with an annual income of $46,750. For each household we simulate the effects for house purchases valued at $105,000, $130,000, and $160,000 with a mortgage for 80% of the purchase price of the house.
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The next three columns present the value of the subsidy provided by the MCC at current federal income tax rates and at three credit rates: 10, 20 and 40% of interest paid. Amounts are reported for the first year of the subsidy and also for the present value of the subsidy over 30 years. (The latter calculation assumes constant incomes and tax rates over the period, with a discount rate of 7.45%, the mean market rate for 30-year mortgages during the 1996-1998 period).
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These calculations are based upon Eqs. (A6) and (A9) in the Appendix. As the tables indicate, possession of a Mortgage Credit Certificate represents a substantial housing subsidy for recipient households. Depending upon the interest rate, house value, and MCC credit rate, the subsidy in the first year varies from $415 to $1660 for the lowerincome household and slightly more for the higher-income household. The present value of the subsidy varies from $4000 to $19,000 for the lower-income household, and up to $18,500 for the higherincome household. In general, the MCC subsidy increases with the MCC credit rate, 12 the mortgage interest rate, and the purchase price. The tables also report the effects of an MCC on the user cost of housing capital. 13 These calculations are based on Eqs. (A5) and (A9). The tables confirm the substantial house-price reductions associated with the award of an MCC. Under reasonable conditions, user costs in the first year are reduced by at least 15% and up to 90%, depending upon the MCC rate, the mortgage interest rate, income and house value. Because interest payments are larger in the early years of a mortgage, the amounts of the subsidy and the reductions in user cost are larger in the early years. These representative calculations suggest that the MCC program can have large effects upon the circumstances of recipient households and their housing consumption.
average, every eight years. But, with self-amortizing mortgages, the subsidy is front loaded, and receipt of an MCC probably reduces the subsequent mobility of homeowners. This effect is even less important in the empirical analysis presented in Section IV since Proposition 13 has substantially reduced homeowner mobility in California, increasing mortgage duration.
12 Without the caps and carry-forward provisions described above, the subsidy would vary linearly with the credit rate. 13 These calculations assume an initial loan-to-value ratio of 80% on a 30-year mortgage with annual property tax rates of 1%, depreciation rates of 1%, capital gains of 3% and inflation rates of 2%. The calculations reported are similar to those illustrated in Eqs. ((A5) and (A9), except that the cap and three-year carry-forward provisions are accounted for. Note: These computations assume an 80% initial loan-to-value ratio on a 30-year mortgage with t = 1% (property tax), g = 3% (capital gains), a = 2% (inflation), d = 1% (depreciation). The computations are similar to those illustrated in Eqs. (A6), (A8) and (A9), except that the cap and the 3-year carry-forward provision are accounted for in the calculation. Note: These computations assume an 80% initial loan-to-value ratio on a 30-year mortgage with t = 1% (property tax), g = 3% (capital gains), a = 2% (inflation), d = 1% (depreciation). The computations are similar to those illustrated in Eqs. (A6), (A8) and (A9), except that the cap and the 3-year carry-forward provision are accounted for in the calculation.
The MCC program in California
As noted in Section 2, decisions about the use of MRBs, MCCs and other Private Activity Bonds are decentralized; they are made by state authorities, or by local authorities under the oversight of state governments. Thus, understanding the net effect of MCC subsidies on households and locations is complicated by these institutional features of the program. Decisions relating to the extent of subsidies, their geographical coverage, and the rates at which credits are awarded are made by state and local housing finance agencies or state tax-credit allocation commissions; agencies and commissions may make very different decisions within the framework of eligible programs specified in the Internal Revenue Code. Recall that in 2000, 39 states chose not to issue MCCs at all, preferring to allocate tax-credit subsidies to housing through MRBs and multifamily housing bonds.
California was the largest state sponsor of MCCs during the decade of the 1990s; about 55% of the volume of MCC activity in the U.S. during the 1990s was authorized in California. Table 4 reports the distribution of Private Activity Bond authority in California during the period 1990-2007. During this period, the California Debt Limit Allocation Commission (CDLAC, an agency of the State's Department of Finance) allocated some $36.2 B in bond authority. Almost 80%, about $28.5 B, was allocated to housing. The allocation varied substantially over time among the MRB, MCC and the Multifamily Bond programs. In total, about $8.8 B was allocated to MRBs, $5.2 B to MCCs and $14.5 B to multifamily housing. Three eighths of the PAB authority used for single-family housing in California went to MCCs (see Gordon et al., 2007 for a discussion).
For the state of California, we were able to obtain raw data on the individual households assisted by the MCC program between 1996 and 1998. The raw data contain observations on all 12,617 recipients of MCCs in California during the period; the ten cities and 28 counties with CDLAC-approved MCC programs during this 3-year period originally supplied these data to the CDLAC.
14 The raw data contained errors, and some information was simply missing. The most important limitations for the analyses reported below arise from missing or undecipherable census tract numbers, which preclude matching a recipient to geographical and neighborhood information, and missing or inaccurate mortgage terms and interest rates, which preclude computing the subsidy actually provided to an MCC recipient. While this is the most complete data set assembled on the MCC program for any state, the coverage is not perfect.
We use these data to analyze the two key justifications presented for the MCC program. First, we examine the extent and distribution of subsidies among recipients, and thus the distribution of public subsidies among "deserving" households. We then analyze the spatial distribution of subsidies and the implicit targeting of benefits to "deprived" geographical areas.
The distribution of subsidies among households
Figs. 1 and 2 summarize the distribution of subsidies provided by the California MCC program across recipient households. These figures are based upon the 5566 MCCs issued during 1996-1998 for which information about transactions prices, mortgage terms and interest rates was available.
15 Fig. 1 reports the distribution of the first-year subsidy and the present discounted value of the annual stream of the 14 The files were assembled by Michael Smith-Heimer, who kindly supplied us with the data. 15 The figures also make the same assumptions about property taxes, capital gains, inflation, and depreciation used in producing the estimates in Tables 2 and 3 . Fig. 1 . a. Distribution of first-year subsidy to MCC recipients in California, 1996-1998. b. Distribution of PDV of subsidy to MCC recipients in California, 1996-1998. MCC subsidy, respectively; Fig. 2 indicates the effect of the MCC subsidy program on the user cost of capital to recipient home purchasers.
As depicted in Fig. 1 , the mean first-year subsidy to MCC recipients is about one thousand dollars ($1068), while the mean present discounted value of the entire subsidy is more than ten thousand dollars ($10,407) per recipient household. The two distributions are similar, slightly skewed toward the lower bound of zero, and both have a maximum value ($2782 and $27,458, respectively) slightly exceeding 250% of the mean. It is clear that MCC program recipients in California receive substantial benefits. The distributions for the reductions in user cost shown in Fig. 2 are tri-modal: the first-year reduction has maxima near 15, 22 and 30%, while the overall percent reduction is more compressed, peaking near 10, 15 and 20%. The median recipient household gets a reduction of almost one-fifth in the user cost of residential capital. Fig. 3 presents scatter diagrams of the relationship between the subsidies provided to households and their annual incomes. Fig. 3a graphs the subsidy as a fraction of income. By this measure, the subsidy declines with income, and the variance in the subsidies is reduced as income increases. Fig. 3b indicates quite clearly that the amount of the subsidy to California recipients increases with income (within eligibility limits), and the variance of the subsidy also increases as well. Fig. 4 reports the relation between the percentage reduction in the user costs to recipients and their annual incomes. These is little difference in average user-cost reductions with income, but recipient households of the same income can receive very different reductions in their housing costs through the program. Table 5 presents summary regressions of the relationship between incomes, family size and subsidy amounts by race. As noted in the table, there are small differences in the average MCC subsidy by income-about $150 for an additional ten thousand dollars in household income. Ceteris paribus, larger family sizes receive larger subsidies. Other things constant, on average white households receive slightly larger MCC subsidies. Appendix Table A2 presents more detail on the distribution of MCC subsidies. It presents the means of selected household characteristics and MCC benefits by race and household size.
The distribution of subsidies across neighborhoods
We matched the neighborhood (census tract) of the dwelling qualifying for a Mortgage Credit Certificate for the observations on California MCC subsidies issued during [1996] [1997] [1998] . This permits us to analyze the link between the extent of MCC program subsidies in a neighborhood and the characteristics of that neighborhood. Table 6 reports the estimates of a series of count models relating the probability distribution of the number of subsidized dwellings in each census tract to neighborhood characteristics. The table reports the estimated coefficients, β, of Poisson models relating the probability, that the count y i of newly subsidized MCC-subsidized households in census tract i is equal to j, to neighborhood characteristics X:
where
The models are estimated using the 6816 California MCCs issued during 1996-1998 for which the street address or census tract was available. Street addresses were matched to 1990 census tracts, and the Poisson regressions are based upon 1990 data for the 5577 California census tracts.
Model (1) includes a single variable introduced by Mincy, et al. (1990) to measure the relative "deprivation" of a census tract. 16 The incidence of MCC-subsidized units is clearly higher in more deprived census tracts. Model (2) reports that the incidence of subsidized units is higher in census tracts with lower household incomes. The results of models (3), (4), and (5) suggest that the incidence of MCC-subsidized units is higher in census tracts with a larger percentage of minority households, but is lower in census tracts which have the highest concentrations of the very poorest households. Models (6) and (7) indicate that the incidence of MCCs is higher in census with lower valued housing but with larger factions of homeowners.
Overall, these results are consistent with state and local policies that target MCC benefits, at least implicitly, to neighborhoods of lower-income, with lower house values, and with larger fractions of minority residents. But these programs are clearly not targeted to the worst neighborhoods or these with the highest poverty rates. MCC subsidies are more likely to be exercised in lower-income neighborhoods with higher homeownership rates, presumably where the quality of neighborhoods is less likely to decline over the term of the mortgage (and where the subsidy may help to stabilize a neighborhood). MCC subsidies are highly concentrated by census tract. 
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where y i , the number of MCC-subsidized units in census tract i, is equal to j. a t-ratios in parentheses. b The deprivation index is composed of four normalized Census tract percentages: adults who have not completed high school; working-age males not regularly employed; households on public assistance, and female-headed households. See Mincy et al., 1990 , for details.
Transactions costs and administrative costs
The transactions costs of distributing MCCs and administering the program are remarkably low, at least in California. All dollars of PAB authority allocated by the debt allocation commission (CDLAC) go into home finance in the form of issued certificates. Local governments who issue MCCs incur some administrative costs (e.g., staff time, advertising, application to CDLAC, etc.). These are financed from two sources: fees from MCC applicants, and fees from mortgage lenders. Fees from MCC applicants, called "reservation fees," may average $150 (i.e., about 15% of the average first-year subsidy), with the same fee charged upon refinancing a mortgage. Fees paid by lenders may average $300. 18 In the aggregate, these administrative costs amount to about 0.4% of benefits to recipients.
In contrast, the administrative and transactions costs of the mortgage revenue bond program are substantial. All dollars of PAB authority allocated by CDLAC for MRBs do not go into direct home finance. As specified in the Internal Revenue Code (IRC, Section 1439 (a)2A(i)), these proceeds may be allocated into three categories: direct home finance, reserves, and issuance costs.
Reserve costs include funds set aside for anticipated losses, mortgage pool insurance, or other forms of credit enhancement. Issuance costs may include: "underwriters' spread; counsel fees; financial advisory fees; rating agency fees; trustee fees; paying agent fees; bond registrar, certification and authentication fees; accounting fees; printing costs for bond and offering documents; public approval process costs; engineering and feasibility study costs; guarantee fees, other than for qualified guarantees…and similar costs" (IRC, Sec. 124). Note that the costs of administering MRB programs at the state level and for local HFAs are paid out of bond proceeds which would otherwise be used to subsidize deserving households.
In the aggregate, for bonds to qualify for PAB status, these fees must be limited to 2% of the proceeds of the issue (3.5% for small issues under $20 M). In California, the issuer typically includes a covenant in the origination agreement with investors not to exceed this statutory cap.
However, this restriction does not apply to all administrative costs. For example, regulations governing the use of Community Development Block Grant funds specifically allow such funds to be used for various "program administrative costs," including "the cost of issuance and administration of mortgage revenue bonds used to finance the acquisition, rehabilitation or construction of housing" (24 CFR 570.206(g) (5)).
Note, finally, that a transactions cost of 1% on the proceeds of the issue under the MRB program is not comparable to a transactions cost of four-tenths of a percent of the subsidy under the MCC program. At an interest rate of 7% and a 3% spread between the taxable and taxexempt bond rates, a 1% issuance cost reduces the net subsidy by almost 32%-much more.
Implications
During the period 1992-2000, states and localities used about $26 billion in private activity bond authority to subsidize particular homeowners. About a quarter of this was used to supply Mortgage Credit Certificates under state and locally designed programs.
Our analysis of the largest state-organized MCC program suggests that it provides substantial benefits to recipient householdsaveraging about $1100 in the first year and $10,400 in present value terms over the life of a 30-year mortgage. These subsidies decreased the user cost of housing to recipients by an average of more than 20%.
Public finance economists will be quick to notice that subsidizing housing by reducing the user cost of homeownership entails a substantial deadweight loss as compared to other forms of subsidy, and it changes household behavior in the housing market as well. Most of the evidence (e.g., Sinai, 2000; Rosen and Rosen, 1980) suggests that the price effects on homeownership are quite small, but with a price elasticity of housing demand of −1 or −2/3 (see Goodman, 1989) , these subsidies increase the uncompensated demand for housing by 20% or 14% among the recipients of MCCs. These are sizeable effects.
Of course, this reduction in the user cost of capital afforded to selected households through the MCC program is precisely the same analytically as the much more well-known reductions in the user cost of owner-occupied housing afforded under the personal income tax in the U.S., and in many other industrialized countries as well. The effects of these price reductions on welfare and in the housing market have been the subject of intense investigation by economists. 19 The issues with the MCC are identical.
Recipients of MCCs have household incomes that are about 20% lower than that of the population as a whole. 10.3% of recipient households were black and 38% were Hispanic. In the population as a whole, 7.6% of households are black and 23.6% are Hispanic. Among recipient households, the subsidies are larger for those with higher incomes and larger family sizes. Ceteris paribus, minority recipients receive subsidies in the first year that are lower by about $100, or 9%.
The price reduction afforded by the program leads to a substantial increase in the housing consumption of recipients.
An analysis of the census tracts in which MCCs have been awarded suggests that they have been targeted to neighborhoods with lower incomes and housing prices, but not to neighborhoods with the lowest incomes or the highest poverty rates. MCCs are more likely to be awarded in neighborhoods with higher fractions of minority households and higher rates of homeownership.
The salient features of the MCC program and the better-known program which distributes the proceeds of Mortgage Revenue Bonds are comparable. Both programs have similar eligibility rules, and both are administered by state governments or by local governments under state oversight. Both programs reduce the net cost of housing to recipients, increasing their demand for housing. The net housing expenditures of recipients are easily computed by lenders under both programs, and this permits recipients of lower gross incomes to qualify for homeownership. Outreach for either program can be accomplished by state and local governments and by private lenders, real estate agents and other market participants. Our empirical analysis suggests that the proceeds of the MCC program are welltargeted by income and neighborhood.
The principal difference between the programs appears to be in transactions costs and in the flexibility to carry-forward subsidies. Under the MRB program, governmental entities must bring bond issues to market-employing bond counsel and underwriters, establishing insurance funds and paying agents, and also providing oversight. These functions are quite expensive. In contrast, under the MCC program all that is required is the award by government of a "certificate" to a household verifying eligibility, based on income, homeowner status, and the location of the property. Armed with this certificate, the recipient household need only check line 49 on the 18 These fees are representative. The specific fees noted above were charged by the County of Sacramento Tax Credit Program in 2002. 19 See Rosen (1985) for the canonical treatment.
standard income tax form (Form 1040) and complete the one-page Form 8396 to receive an annual tax credit. The contrast in transactions costs is striking. The other difference between the programs is in the ability to carry forward the subsidy. Under the MRB program, the recipient household obtains the benefit of lower mortgage interest rates contemporaneously. Under the MCC program, households without tax liabilities in any year receive no benefit in that year. They may carry forward the tax credit, but only for 3 years. A simple extension of the carryforward provision would improve the equity of the MCC program relative to revenue bonds.
If the credit were simply made refundable (in the same manner as the Earned Income Tax Credit), the MCC program would unambiguously dominate the more costly program of issuing revenue bonds to subsidize housing purchases by deserving households.
Appendix A. Computing the subsidy with self-amortizing mortgages For a level-payment self-amortizing mortgage, the subsidy provided by an MCC in any month, j, after origination can be calculated from the interest rate, i, of the mortgage, the term, T, the marginal tax rate of the recipient, τ, the value of the house purchased, V, and the initial loan-to-value ratio, L. The user cost of housing capital in that month also depends upon property taxes, depreciation, capital gains, and inflation.
The level monthly payment M which amortizes a mortgage of value LV at a monthly interest rate i with a term of T months is
With equal monthly payments of M, the proportion of the loan outstanding after j months, P(i,T,j), is Pði; T; jÞ = Fði; T−jÞ Fði; TÞ :
These expressions permit the interest and principal components of payment streams to be calculated. For example, during month j the outstanding balance is reduced from LVP(i,T,j − 1) to LVP(i,T,j), so the interest paid to the lender, I(i,j), as a fraction of the house value, is 
Under the personal income tax, the interest paid on home mortgage, I(i,j), generates a deduction τI(i,j) whose value depends upon the marginal tax rate τ of the mortgage holder.
If the borrower is subsidized by an MRB at interest rate r, the usercost relation is R = ð½1−τIðr; jÞ + i½1−τ ½1−LPfr; T; jgÞV ðA5Þ
If the borrower is subsidized by an MCC, she receives a credit of x percent of interest paid and loses the tax deduction associated with that fraction of the mortgage payment. With this subsidy, the usercost expression is R = ði½1−τ½ð1−xÞIðjÞ + ð1−LPfi; T; jgÞÞV ðA6Þ
Under an MRB, the net subsidy S in any period is S = ½Iði; jÞ−Iðr; jÞ½1−τV;
while under an MCC, the net subsidy is
With deductible property taxes (at rate t) depreciation (at rate d), inflation (at rate a), and tax free capital gains (at rate g), the user-cost expressions under each program, (A5) and (A6), should be increased by ðt½1−τ + d−g + aÞV:
ðA9Þ Table A1 States using mortgage credit certificates, 1992-2000 (millions of current dollars). 1992 1993 1994 1995 1996 1997 1998 1999 
State
